summarize the papers that comprise the special issue, and then review the central theme from these action research reports.
Background on Singapore and its education system
Singapore's education context is an example of a markedly cosmopolitan intersection of historical structures, cultural influences, and contemporary trends. The system has notable similarities to the UK, owing to its history as a British colony and ongoing membership in the Commonwealth of Nations (Gregory & Clarke, 2003) . Singaporean students attend primary school for Grades 1-6 and secondary school for Grades 7-10, after which they have different routes depending on their own preferences, prior academic performance, and examination results. Singapore has its own adaptation of the Cambridge General Certificate of Education (GCE): The O-Level (Ordinary Level) that students sit at the end of Grade 10. Depending on their O-level results, Singaporean students may go to junior college for Grades 11-12, which prepares students for the GCE A-Level (Advanced Level) examinations and admission to university; to a polytechnic institute, which yields a three-year diploma suitable for entry-level employment in a variety of applied fields such as IT or nursing; or to a vocational education center, which offers two-year certificates in a skilled trade.
Singapore's educational context demonstrates cultural influences similar to its Asian neighbors, especially those with Confucian bases. It is an assessment-driven society, influenced by cultural values regarding standardized examination systems similar to other Asian societies (Kennedy, 2007) . Singapore also has a stated goal for the education system of supporting the national interest and developing a stable nation-state. That means participating in and endorsing the Singaporean meritocratic social model, inculcating values of multiculturalism and nation building, and developing students' character, citizenship, and leadership (Gopinathan, 2012; Gregory & Clarke, 2003) .
Singapore is also influenced by contemporary trends in education. Accountability pressure is constant, given the high social and economic stakes of standardized assessments for students, parents, teachers, and schools (Ng, 2010) . The centralized teacher education system, while highly regarded, is also undergoing changes to incorporate new technological tools and to respond to educational models (Tan, 2018) . At the same time, the Ministry of Education (2010) has adopted policies that target twenty-first century skills and promote innovation and adaptiveness. That has meant a move to soften the examination pressure, to provide multiple pathways for student advancement and recognition, and to promote alternative assessment practices at the school and classroom levels.
The role of action research in the system Action research has been promulgated in Singapore by the Ministry of Education since 2000, during the introduction of a teacher collaborative platform called Learning Circles (Hairon, 2017) , and has continued to be promoted in Singaporean schools at all levels in the past decade (Soh, 2011) . Promotion of action research has resulted from education policymakers' recognition of the need for innovations and improvements in the education system so that the Singaporean workforce can meet its future economic needs. Additionally, the Singapore Ministry of Education encourages use of action research as part of its school management and evaluation structures, such as the School Excellence Model and the Enhanced Performance Management System. Singapore strives to be a leader in educational excellence, with attention to lessons learned from other countries and with extensive efforts at its own innovations. In examining the educational innovations in Singapore's system, the Organization for Economic Cooperation and Development (Organisation for Economic Cooperation and Development [OECD] , 2014) found Singapore's top five innovations in organizational policy and practice to be: (1) more use of incentives for secondary teachers; (2) more external evaluation of primary and secondary school classrooms; (3) more parental involvement in school projects, programs, and trips; (4) more peer evaluation of teachers in secondary education; and (5) more enrichment education for secondary science students.
These innovations cannot succeed without research-especially action research. While one cannot estimate in isolation the extent to which action research helps Singapore achieve its educational innovations and its relatively high PISA and TIMSS results, it likely plays a meaningful role due to the importance of standardized assessments and school ranking within the Singaporean system. In a context that prioritizes students' performance, teachers may use action research as a way to incorporate new instructional approaches iteratively while ensuring that student learning outcomes are at least as good as what would be achieved with traditional methods of instruction (Goh & Goh, 2006) . In this way, action research provides a mechanism for supporting classroom innovation while keeping in mind a consistent learning goal.
Papers in this special issue
Hairon (2017) presents an overview of action research as it has been adopted and implemented in Singapore. This paper updates and expands on Hairon's (2006) paper on action research in this setting, discussing how action research has been officially promoted, but also reviewing some of the challenges that face teachers who enact action research. It discusses some of the presumptions and priorities in action research, compares action research to other approaches common to the system, such as lesson study and professional learning communities, and looks at the skills, expectations, and work culture needs for successful action research.
Fernandez (2017) conducts a quasi-experiment on students' learning of thermal physics, comparing an inquiry-based instruction approach in one classroom with traditional instruction in two other classes. The inquiry-based approach helped improve the students' conceptual understanding and their sense of self-efficacy. The findings demonstrate that inquiry-oriented approaches can be implemented effectively in Singaporean secondary classrooms, with results for both traditional learning outcomes as well as affective ones. Chua et al. (2017) report findings from a study of feedback order for chemistry and mathematics secondary students. Previous work on feedback has suggested that score reporting tends to detract from students' attention to written comments. But to withhold scores would be roundly criticized in the Singaporean context, where parents and students pay great attention to grades and performance. By delaying score reporting until after students have received and responded to written feedback, the authors find that the benefits of descriptive comments can be maintained.
Long and Bae (2018) report on interviews with beginning primary school teachers where they discuss their conceptions of science inquiry and their challenges in implementing inquiry in their classes. This work differs from conventional views of action research because the teacher focuses on novice teachers' views and practices as they grapple with the transition to full-time teaching and the use of inquiry-oriented approaches, while dealing with challenges including assessment expectations and lack of resources and planning time. Teo et al. (2017) report on a teacher's experience with participatory action research (PAR) where the teacher and students engaged in cogenerative dialogue (cogen) sessions. The goal of the sessions was to help the teacher transition from a teachercentered approach to a more student-centered approach using insights from the cogen and with co-teaching by the researcher. The findings serve as a case study in the process of using cogen to transform one's teaching and show the potential for benefits of cogen in the Singapore context.
Lessons from this special issue
The papers included in this special issue are all built around teachers' experiences planning, conducting, and reporting on their school-based research projects. The educational level varies from primary school to secondary school. The subject matter also varies widely: physics, chemistry, biology, mathematics, and elementary science. The scope of the research varies from cogenerative dialogue sessions, to classroom units, to interviews with teachers about their experiences across units. This is intentional. An analysis of research presented at a local conference in Singapore revealed that 71 projects were related to action research (Tan et al., 2009) . Of these, 86% used quantitative methodologies and the remaining 14% used qualitative or mixed methodologies. That more teachers adopted quantitative methods may be explained by the accountability pressures that teachers feel as they must demonstrate the effectiveness of their lessons as stipulated by the Enhanced Performance Management System. The studies in this special issue provide a wide perspective, as they include more qualitative and mixed methods work in addition to quantitative work. The breadth and variability of methodologies allows this set of papers to offer a valuable new perspective of action research in the Singapore context.
The salient emerging theme from these papers is that teachers can serve as knowledgeable partners for research that can contribute directly to the academic debate. The teachers writing these special issue papers are drawing ideas from the academic literature to design and conduct teacher-driven research that touches directly on problems arising in school contexts. Through these partnerships, the papers are then able to draw inferences and communicate directly back to the academic literature. Scholars can read these papers as direct contributions to the body of literature in their respective fields. The pieces can also be seen as highlights of the quality work that teachers can lead with the collaborative support from university partners.
The key lessons from our special issue are that teachers are not simply consumers of research and that action research need not be confined to informing professional development or iterative lesson improvement. Instead, strategic partnerships among teachers and university-based researchers can provide opportunities to find classroom implications from previous literature and to expand the literature based on research that has close ties to teachers' own experiences. While previous work on action research has often positioned it as a professional development exercise, collaborative work between teachers and researchers can yield findings that can speak back to the academic setting.
We encourage researchers in other settings to build similar connections with teachers that aim to empower them to take the lead in formulating research questions and pursuing promising research alongside faculty members. In this way, we advocate for teachers and their students to be positioned to contribute more equally to the examination of scholarly problems in school settings. We especially hope to see more research like this conducted in the Asia-Pacific region and for the findings of these collaborations to be shared with readers of Asia-Pacific Science Education (APSE). We believe APSE can continue to lead the way in providing a channel for disseminating research that can make a difference in the teaching and learning of science in the region and beyond (for more information, see Martin & Chu, 2015) .
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